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background: Myocardial stiffness (β) derived from stress (σ) strain (ε) relationship provides fundamental assessment of diastolic properties. β 
gradient (Δβ) across LV and relative contribution of local wall thickness (T), curvature (C), σ and ε to Δβ is unknown. Here, we assessed β from 
base to distal LV and tested the individual contributions of T, C, σ and ε to Δβ .
Methods:  Participants with normal LVEF (n=26) and no acute myocardial infarction are studied using high-fidelity pressure measurement and 
MRI. Myocardial stiffness is computed as the stiffness constant β of σ-ε relationship σ=αe^β ∈, fitted by 3 σ- ε coordinates at time of minimum 
pressure, pre-atrial kick and LVEDP. σ, ε and β of 17 segment AHA model (excluding apex) are calculated and averaged to 3 levels (Figure1). Δβ is 
computed as β difference amongst 3 levels. Relative contribution of individual components of σ- ε relationship i.e. T, C, σ and ε to Δβ at LVEDP is 
determined using the chain rule of calculus.
results: β from base to distal LV and representative plot of the contributions of T, C, σ and ε to Δβ is in Figure1. Amongst various components, ε 
has major influence on Δβ which is even more pronounced distally (P<.0001).
conclusions: The regional myocardial stiffness analysis describes significant stiffness gradient from base to distal LV and major contribution of 
strain to Δβ. The proposed approach may provide a sensitive yet simple approach to evaluate cardiomyopathies and evolving heart failure therapies.
 
